
REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 0704-0188 
for this collection of information is estinnated to average 1 tiour per response, including tfie time for reviewing instructions, searching existing data sources, gathering and 

aded, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
or reducing this burden to Department of Defense. Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis 

Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a 
■don if it does not display a currently valid OlvlB control number, PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.  

JATE (DD-MM-YYYY) 2. REPORT TYPE 
Technical Papers 

4. TITLt AND SUBTITLE 

6. AUTHqR(S) 
P,A./iA. 

a <-y ^A 
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

12. DISTRIBUTION / AVAILABILITY STATEMENT 

3. DATES COVERED (From - To) 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

POOP 
5f. WORK UNIT NUMBER 

^t)Dl 
8. PERFORMING ORGANIZATION 
REPORT 

10. SPONSOR/MONITOR'S 
ACRONYM(S) 

11. SPONSOR/MONITOR'S 

NUMBER(S) 

-- u 

Approved for public release; distribution unlimited. 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

20030206 073 
15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 

a. REPORT 

Unclassified 

b. ABSTRACT 

Unclassified 

c. THIS PAGE 

Unclassified 

17. LIMITATION 
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 
Leilani Richardson 
19b. TELEPHONE NUMBER 
(include area code) 

(661)275-5015 
Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. 239.18 



MEMORANDUM FOR PRR (€ontfac40F/In-House Publication) 

FROM: PROI (TI) (STINFO) 20 May 1999 

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-TP-FY99-0106 
Jay Levine, "Plume Phenomenology Program"  ~       i      Z^ 

International presentation <:r:X*^FeigfiHKeleas«)-"^ ' X T    ^ 



\ 

< 

O 
O 
CC 
Q. 

>- 

(D 
O 

< 

GC 
LU 

UJ 

O z 
UJ z 
Q. 

LU 

C 
o 

"55 
> 
Q 
(A 
*^ a o o c o o 
73 
0) 

.E g 
> > 
0) -a 
-J < 

■5 c 
(0 o u c 
0 

>     M-: 
o        «? 
^   ^ 
^      Q- 5<@) 
(0 O 0) 
_l    -^ c o> 

rc
h 

A
FB

 
.le

vi
 

^    ,f^    >* Q> 
0) w ec c (0 -o .-, 3 
S|of 
G) "O ^ 
O UJ  «? 
o     IP 
^         S 

CO < 
c 

_o 
w 
3 
Q. 
O 



(0 
c 
o 
o 
lE 
o 
c 
o 
o 
'E o 
> 

I 
o 
E 
3 
Q. 

(0 
0 
o 
o 

■   LI. 
(/>   O 

E 
CO 

8 o 

o 
0 

o 
(0 

0) 
< 

0   U) 
l-E 
0   0 

T3 
O 



o 
"5 
o 
o 
0) 

< 

M    o 

■ad 

^> 

U Q 

Ci 1^ 
1/1 
r/l o 
(1) j^ 

W E 
n 

• »-i r/l 
-Q 
CL, r^ 
Ul (U 

Q m 
u 1/3 
o 
r/l s 
> 

T3 
< 
^ H 
O C) 

,"" a; 
H CO 

Co 

§5 

Co 

OH 

O 
O 

H 

Q 

U 
„ U ao 
ac/3 

< 

e 
S 

08 

V CL, 
OH 

2 Q 
ON 

u 

M ai &( 
IT1 • .-1 

^ 
01 2  J3 
•s y ^ 
s •-2    C 

e U    CO 
o S -C 

ft M 
ft .- 

§- ̂ O 
o 
b U-i cu 

ffi 
u 

^ 
Co 0) 

ce; .S 
D. > 

CO     D 
« 1-1 

er
op

 
M

r. 

< u: 
w 
w-( 
ffi u 

o U)    c 
CO m   o 
(0 m  .ii o 

C   TJ '^ 
(0 (S    0) a 
c 

U) 0)    D. E 
0) c 

o = 2 in c o (0    " (1) (1) r c 
IS 
p 

i 
3 li o 

E 
(A 
rn 

o 
ra 

o 
o 
01 

O    0) 
a Q. 

E 
u 

'5 
IT 

(0 (fl 
(D 

.2 
>- 

E 
m 
0) 

> 
— 

> 
0) 
o 
m 

0)   SI 

o  — 

2   o 

.11 

Si 
C 
(S 

c 
ID 

.2- 

(0 
o o 
E 

a 
o £ "a 

n (S O) 
U) ni o o n >. 0) ^ 
05 (0 LL -I > Q. 1- u. Q. 

tfi 
0) > 

■o 
BJ 

r 

■a 
c 
<s 
(0 

o 

c 
n 

'm 

>> 
O 

O 
c 
.c 
u 
0> 

15 
E 

c 
(D 

O 

o 
E - 

1 
o 
o 

(A 

C 

0) 

c 

ST 1 
0) >. 

c 
o 
M 
3 
a. 
o 

1 
c 

c 
o o 
c 
o 

c T3 0) u o o. ^ 3 
a 
■a 

Q. 
.O o a 

o 
.9 ra E S >. U. 

o 

0) 
c 
0) 

J^ i: u) a E tii o J: 
c .C U a 

O 
O 
V- 

■D 
c ra 
"7. 

c 
0) 

o 1 3 
a. 

u 
o E 

c 
o 

C 
re 
"5 

(0 
fl) 

■D 
0) 
o 
c 
RI > 3 5   D. 

o P 
o 

0) 
c (0 

r 
E 
o 

(0 > a. 
o 

(A 
to 

I 
• • 

CO a 

• • 
UJ 

• 
o O 

• 
< 
• 

liJ 

• 
Q. 

• 
!i < 

• 

o 
to c m c 
c o c 

0) 
c 
o 
Q. 

E 
o 
o 

TJ 
O 

■D 

CO 
0) .c 
c 
o o (A 

o 
tu 

a 
E 
o 

.a 
(S 

C 
0) 
c 

(0 
Dl 
c 

(A 
IS 

E 
(U 

o 

0) 

c 
tu 

o 

o 
Q. 

E 
o o 
c 
o 
n 

IS 
o u 
0) E 

3 
o 
cs 

en 
o 
o 

c 
'to 
in 
a 
o 
o 

b >. 
o 
a. E >< 

a 
E 
o 
o to 

ai 

a 
0) 

C 

"5 

ID 
c 

o 

T3 •D 
V 

CL cs o tu a. 
0) n a 3 h >. c .□ 
O 

■a 
o 

'E 
c o o 

o 9- o 
o 

E 
10 to > 1- n 5 .o 

O) 
o 
c 

o 
r 

;D 

T3 >. T3 (0 (0 n o 0) 
< 
• 

X < 
• 

O 
• 

X 

• 
2 

• 
u. 
• 

CO 

• • 
o 
• 

>. lA 
o CD lA 

O 

O 
T3 
C 1 C 

r n to CO 
a 
E 
o 
c 
0) 

V) 
m 
to 
(0 
o 
o 

c "en 
tA 
tu 

>. 
T3 
■D 

o 
o 
E 
■n 

CO 
o 

E 
CO 

to 
5 
o 

p 
a 
(U 
E 
3 
a 

Q. 

c 
.2 

(1) 
O 

(A 
3 
.Q 
E 
o 
u 

0) 
(S 
E 
o 

ni 

c 
_o 
■<A 

E 
o 

1- 
(B 

o 
tA 

'■5 
to 

"5 c 
o 

3 

CO 
o 

>. 
■D 
(A 
CO 
O) 
•D 
0) 

b 
3 

JO 

3 
CT 

0) 

o E 
>> 
IS 

0) 
b 
tA 
IS 

a 
E 0) fl) 9 

o o a c n> o 3 CO o 
CC 

• 
o 
• 

■a CO 

• 
UJ 

• 
■a CL O 

• 
CO 

• 
DC 

• 
z 
• 



o 
Q 
o 

(0 

c 
_o 
"cS 
N 

15 
0) o 3 

-1—• CO 
13 

■4—• 

CO 
c 1- 

> 
o 

O) To ■ ■■■ 

C/} b 3 
0 

■Q ^— c o 
CD £ O) C/) 

■*—• 

CO 

0 
DC 

0 
■D 
o 

0) 

c 
(0 

o c 
CO 

CD o (0 ■D c 
E 0 

o 0 3 
13 

CL 
E 
3 o 

"5) 
■■■1 

0) 

O 
CO 

O 

C/) 
CL 
0 

o 
c 
(0 
E 
o 

cc 
CO 

c 
o 
O 

O 
o 
CO 

> CO 
CO 
T5 o ID 

C 
CO 

0 
CO 

O 
X 

3 
o 

la
ry
 U

.S
. 

A
ct

i 
el

in
g 

an
d 

A
n 

Bl
op

 a
nd

 V
al

i 
C

om
m

un
ity

 

o 
CL 

c 
o 
"5 
3 
Q. 
O 

o 
:= 
3 
Q. 

"55 
3 
CO 

X ub
st

an
tia

l 
In

-H
 

ap
ab

ili
ti

es
 

E ■D > Q QI UJ ^—• CO o 
a MMi^ o 0 o o 
QI ^ Q Q • • DO • 



0) 
0 
3 
"S 

3 CO 
O  o 
O) I 
O Q. 
CO    H- 

QQ   O 
0) 
0 a 

o u. 
0 

0) 
o 
3 

■D 
O 
a! 
(f> 

E 
o 

"55 
>» 

CO 
C   (0 
o o 

S- = 
Q- o5   • 

(0 
c 
o 
^^ 
o 
(Q 

(/} 0 
0 
E c 
3 > 

^^ T3 
^ O 

"S m 
3 0 
(0 = 

X 3 
LU Q. 

CO -e 

31 o 
LU O 
0) CD 
£ o) I- ci 
O SI 
CO 3 
€L O 

IE 
c o 
CO (0 
o > 
CO C/) 
S> 0)   CO 
3 ^   S 
CO CD   2 
O)^ CL 
— Q .*-• 
«« o c 
(0 (/)   u 
£ « iR 
I- S Q 



(0 
c 
o 
o 
c 
u. 
o 
c 
0) 

1 = O   (0 
Si-    CO 
D) '^ 

o 
(0 
Q. 
E 

o 
E 
3 

c 
o 
a. 0 

o 
a 
E 

■ ■HI 

E "S < 
■ ■■H o ■N 

< CO CO 
:=" r\ ^ c 

> 
o 
CO 

LO o m CO 
CM ■o ■HB 

1 c u "E 
■ CO c 3 

O^ I CO £ 

cc o E 
o 5 o "5) "cc o 

1 

> 

3 
o CO 

cc 
3 
c 
CD 

O) 
c 

0 
c o 

CO < 

Q. 

c 1- 
c 
(f) 

1- 
CO 
T3 

■ ^H O) V\ CO J)^ 
(0 
c 

_o 
"S 
(0 

■ iBBl 

:= 

LU 

c 
IS 
o 
CO 
1. 

1- 
c 
o 

c 
o 
+-• o 
o 
CD 

CO 
CO 
CO 

CC 
■D 
C 
CO 

0 
CO 
CO 

o 
CO 

H 
■3 
c 
CO 

o 

c 
'5) 
c 
CO 
cc 
o 
(0 

CO 
c 
o 
o 

■ ■ 4— CO 'i? c CO 
en 
3 

Q. ■ ■ 

CO 

o 
0 

3 
"S 

o 
< 

CO 
CO 

0) 
3 
CO 

0) 
o 
0) 

T3 

CO 

c 
0 
E 

o 
■ ■■■ 
4-* 

c 
o 

"43 

c 
a 1    CO 

0 

■■■1 

3 
Q. 

Q> o 
0) 

o cS 5 o 
CD ]S > i^^Bii 

> 
■ ■Mi 

■ ■H o 0 J^ 0 o 
(0 
(0 o C/) < CO ■ ■■■ 

CO 1 o 1 0 
Q. 1 

< 
1 

> 

c 
o 
+-• 
CO 

CO 
QL 
Q> 

CO 

^ 
o 
u. 

o 
4^ 
3 
n 
i- 
*^ 
CO 

O 
o 
k. 
3 
CO 
CO 
Q) 
k. 

CL 
■N 

^ 
c 

CO c 
CO o 
0 

CO 
c 

0 
c ':= 

O) CO 
c c 

111 o 
■N O 

D) 
c -a 

■ ■■■ c 4-» 
CO CO 
0 ■• 

I CO 

0 o 
CO o 
CO ^ 
m CO 



(0 
c 
o 
c3 
o 
a 
E 0) 
—   0) 

o g 

i< 
0 

Q. 
0) 
E 
3 
0. 

o 
"S 
<f) 
0 
C 
CO 
> 

O 
> 
H 

o 

0 
C 
<D 

(/)     (0 
0   O 

O   c 
E It 
E  <2 
> o 
0)    0 

< £ 
I" 

o 

0) 

c 
CO 

c 
o 

■ iBHI 

"cS 
(/> 
0) 

B Zi o 
^ .E  ^ 
9  E I 
a>   3   E 
O)   ^     CO 

<     0     C 
C     O 

• < o 



(0 
% o 

0) 
E 
3 
Q. 

O 
0) 

o 

3 
E 

CO 
Q 

I 
CO 



o in o in 

(l'^)A 


